Mechanism of inhibition of NiFe hydrogenase by nitric oxide.
Hydrogenases reversibly catalyze the oxidation of molecular hydrogen and are inhibited by several small molecules including O2, CO and NO. In the present work, we investigate the mechanism of inhibition by NO of the oxygen-sensitive NiFe hydrogenase from Desulfovibrio fructosovorans by coupling site-directed mutagenesis, protein film voltammetry (PFV) and EPR spectroscopy. We show that micromolar NO strongly inhibits NiFe hydrogenase and that the mechanism of inhibition is complex, with NO targeting several metallic sites in the protein. NO reacts readily at the NiFe active site according to a two-step mechanism. The first and faster step is the reversible binding of NO to the active site followed by a slower and irreversible transformation at the active site. NO also induces irreversible damage of the iron-sulfur centers chain. We give direct evidence of preferential nitrosylation of the medial [3Fe-4S] to form dinitrosyl-iron complexes.